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coincide with the latter only in the limiting case already considered in
Sec. 28, where diffusion and equilibrium is complete at all times.

Following the discussion given in Sec. 16 for binary alloys, it also
follows that the temperature corresponding to complete solidification
denoted by the horizontal plane ONP will be lower the more rapid the
cooling.

31. From all these considerations and reasoning from analogies
derived from the continuous nature of the phenomena under investi-
gation, it may be stated that at the instant when crystallization ends,
the concentrations in X and Y of the successive concentric layers formed
around the nucleus of each crystal, are represented in Fig. 5 by suc-
cessive points of the curved segment ONP.1 In this segment, point
0 represents the composition of the nucleus, and P that of the periphery
of the crystallites.

When the temperature of the system continues to decrease below the
plane ONP corresponding to the end of the crystallization, diffusion of
the two elements X and 7 in the mixed crystals continues, and the two
ends of the segment 0 and P approach the vertical II'.

Thus ONP, the "segment of variant concentration," in its successive
positions and lengths assumed during cooling, describes a "surface of
variant concentrations" defining the heterogeneity of the mixed crystals
which gradually narrows with decreasing temperature.

The significance, behavior, and characteristics of this surface which in
Fig. 5 is indicated with a curved shading, are entirely analogous to those
of the band of heterogeneity studied for binary alloy. Furthermore, one
can apply to the present case the exact considerations developed in Sec.
18 to Sec. 26 concerning the effects of reheating processes; their limita-
tions on account of burning the steel; the variations in the temperature
at which steel starts to "burn" caused by heat treatments, etc. There-
fore it is useless to repeat here all that has already been said for binary
alloys.

Nevertheless, we shall see presently in studying surfaces of variant
concentrations for ternary and more complex alloys, that other phe-
nomena specially characteristic of these more complex systems appear
in addition to the phenomena analogous to those delineated for binary
alloys.

1 The segment ONP would be a straight line only in case the diffusion velocities
of the two elements X and Y rigidly followed a unique interrelation during the entire
mushy stage.